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US PAT NO: 5,322,765 [IMAGE AVAILABLE] L4 : 3 of 5 

US-CL-CURRENT: 430/326, 270.1, 313 

DRAWING DESC: 

DRWD(30) 

Suitable photoacid generators for use in the present invention 
include radiation degradable acid generators (sometimes known as 
photoacids) . These photoacids include metallic and. 

triarylsulfonium salts. These photoacids may include diphenyliodonium 
hexaf luoroarsenate, di { t-butylphenyl ) iodonium hexaf luoroarsenate, 
diphenyliodonium hexaf luoroantimonate, di (t-butylphenyl) iodonium 
hexaf luoroantimonate, diphenyliodonium triflate, di(t- 

butylphenyl) iodonium triflate, triphenylsulf onium hexaf luoroantimonate, 
tri (t-butylphenyl ) sulf onium hexaf luoroantimonate, triphenylsulf onium 
hexaf luoroarsinate, tri (t-butyl-phenyl ) sulfoninium hexaf luoroasenate, 
triphenylsulf onium hexaf luorophosphate, tri (t-butylphenyl ) sulf onium 
hexaf luorophosphate, triphenylsulf onium triflate and tri (t-butylphenyl ) 
sulf onium triflate. 

DETDESC: 

DETD ( 12 ) 

This . . . into a photoresist formulation such that there was 14.40% 
(w/w) poly (p-hydroxystyrene) , 1 . 00% (wt/wt ) 2, 6-diacetoxymethyl-p-cresol, 
1.15% (w/w) 9- anthracenemethanol, 81.99% (w/w) propylene glycol 
methyl ether acetate and 1.44% (w/w) MDT 

(trif luoromethylsulf onyloxy-bicyclo [2 .2.1] -hept-5-ene-2, 3-dicarboximide) , 
the non-metallic sulfonic acid precursor of U.S. patent application Ser. 
No. 07/322,848 filed Mar. 14,. 

CLAIMS: 

CLMS (19) 

19. . . . claim 18 wherein the trialkylsulf onium 
hexaf luoroant imonates , hexaf luoroar senates , hexaf luorophosphates , and 
triflates are selected from the group consisting of triphenylsulf onium 
hexaf luoroantimonate, tri (t-butylphenyl) sulf onium 
hexaf luoroantimonate, triphenylsulf onium hexaf luoroarsenate, 
tri (t-butylphenyl) sulfonium hexaf luoroarsenate, triphenylsulf onium 
hexaf luorophosphate, tri (t-butylphenyl) sulfonium hexaf luorophosphate, 
triphenylsulfonium triflate, and tri (t-butyl-phenyl) sulfonium 
triflate. 
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US PAT NO: 5,397,685 [IMAGE AVAILABLE] L15: 3 of 6 

SUMMARY: 

BSUM(5) 

Aqueous . . . containing at least two epoxy or vinyl ether groups, 
generally an epoxy resin, and a photoactive component such as a 
sulfonium salt or an azide compound capable of initiating 
crosslinking of the epoxy or vinyl ether compound upon exposure to 
activating. 

DETDESC: 

DETD ( 3 ) 

The . . . are preferred. They are made following procedures known in 
the art and disclosed in numerous publications such as by DeForest, 
Photoresist Materials and Processes, McGraw-Hill Book Company, New 
York, Ch. 2, 1975 and by Moreau, Semiconductor Lithography Principles, 
Practices and Materials, . 

DETDESC: 

DETD (8) 

Useful . . . active hydrogen atom reactive with an oxirane ring at 
room temperature. Illustrative of suitable substituents include halogens, 
ester groups, ethers, sulfonate groups, siloxane groups, nitro 
groups, phosphate groups, etc. Exemplary epoxy-containing materials 
include glycidyl ethers such as the glycidyl ethers of. 

DETDESC: 

DETD ( 12 ) 

As stated above, preferred photoactive components of the invention are 
photoacid generators . Photoacid generators useful in the 
compositions of the invention are known in the art and extensively 
described in the literature such. 

DETDESC: 

DETD (14) 

Preferred onium photoactive compounds are aromatic iodonium complex 
salts and aromatic sulfonium complex salts. These materials are fully 
disclosed in the above noted published EPO application No. 0,255,989. 

DETDESC: 

DETD ( 15 ) 

Examples . . . diphenyliodonium tetraf luoroborate, diphenyliodonium 
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hexaf luorophosphate, phenyl-2-thienyliodonium hexaf luorophosphate, 
diphenyliodonium he^^f luoroantimonate, di (2, 4-dichl^^phenyl ) iodonium 
hexaf luorophosphat^^di ( 4-methoxyphenyl) iodonium heSPR.uorophosphate and 

di { 3-methoxycarbon^^henyl ) iodonium hexaf luorophosphate, 

di (4 -acetamidophenyl) iodonium hexaf luorophosphate . Examples of aromatic 

sulfonium compounds include triphenylsulf onium tetraf luoroborate, 

dimethylphenylsulf onium hexaf luorophosphate, tritolysulf onium 

hexaf luorophosphate, 4-butoxyphenyldiphenylsulf onium tetraf luoroborate, 

tris (4-phenoxyphenyl) sulfonium hexaf luorophosphate, 

4-acetoxy-phenyldiphenylsulfonium tetraf luoroborate, tris (4- 

thiomethoxyphenyl) sulfonium hexaf luorophosphate, 

di (methoxynaphthyl)methylsulf onium tetraf luoroborate , 

dimethylnaphthylsulf onium hexaf luorophosphate and 

phenylmethylbenxylsulf onium hexaf luorophosphate . 

DETDESC: 

DETD (16) 

of the aromatic sulfonium complex salts which are suitable for use 
in the compositions of the invention, triaryl substituted salts such as 
triphenylsulf onium hexaf luorophosphate . . . Qaju ^^aA^a/va^ 

DETDESC: 

DETD (17) 

Another class of photoactive compounds suitable for purposes of the 
present invention are the photoacid generators such as those 
disclosed in U.S. Pat. No. 5,034,304. In particular, halogenated 
photoacid generators are preferred. These materials include 
1, 10-dibromodecane;- 1, 1-bis [p-chlorophenyl] -2, 2-di-dichloroethane; 
4, 4. sup. 1 -dichloro-2- (trichloromethyl) benzhydrol or 
1, 1-bis (chlorophenyl) 2-2, 2-trichloroethane (Kelthane . RTM. ) ; 
hexachlorodimethyl sulfone; 2-chloro-6- (trichloromethyl) pyridine; 
0, 0-diethyl-0- (3, 5, 6-trichloro-2-pyridyl ) phosporothionate 
(Dursban.RTM. ) ; . 

DETDESC: 

DETD ( 31 ) 

The . . . step 1, substrate 1 is coated with soldermask coating 2. 
Exposure of soldermask coating 2 in step 2, using a photoacid 
generator for purposes of illustration, results in a region 3 of the 
coating having photogenerated acid in exposed areas as. 

DETDESC: 

DETD (50) 

30.0 

Triarylsulf onium hexaf luroantimonate 

4.0 

Hexamethoxymethylmelamine 

15.0 

Filler (talc) 35.0 
Additives such as dyes and photosensitizer 

3.5 

Propylene glycol methyl ether acetate - 

100.0 

Dipropylene glycol methyl ether acetate 
mixed solvent 
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CLAIMS : 




CLMS (6) 

6. The method of claim 2 where said onium salt is a sulfonium 
compound. 
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L2 11 S CAMERON, JAMES F/IN 
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L5 OS MORI, JAMES M/IN 
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L7 OS XU, GUANGYU/IN 

L8 43 S YAMAMOTO, YOSHIHIRO/IN 
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FILE 'EPO' ENTERED AT 16:10:36 ON 15 AUG 1999 
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